Since the introduction of modulation doping, ' dramatic progress has been made in semiconductor technology. In this process the doping ions are placed in the barrier region on one side of the heterojunction but separated from the heterojunction interface by a spacer layer. The heterostructure currently being investigated is the Al Ga, As-GaAs system; the barrier being the Al Ga, As. The doping in the barrier results in band bending across the structure while the Fermi level remains constant in equilibrium throughout the whole structure. For the n-type-doping case, electrons will transfer from the donors in the barrier region to a triangular potential on the GaAs side until the Fermi energy is raised to the Fermi energy on the Al Ga& "As side.
At this point, a nearly triangular potential well will exist on the GaAs side, with the electrons exhibiting twodimensional (2D) properties. The attractive feature of this heterostructure, from the device point of view, is that the electrons conduct current without being severely mobility limited from interaction with the device dopant ions. From this structure, the highly successful high electron mobility transistor was developed. However, in addition to its importance with regard to high performance devices, it has also generated great interest from a fundamental physical point of view. It is the fundamental properties that permit a detailed analysis of the structure, which has proven to be very useful in analyzing the heterostructure devices produced from these structures. Fig. 1 . The arrows mark the optical transitions from the 2D electrons to the free heavy holes (hhl and hh2) and light holes (lh) confined in the GaAs active layer. The optical transitions from the 2D electrons to holes bound to acceptors were weak and indistinct in this sample. Photoluminescence for this sample is shown in Fig. 2 
